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T' at the other, / the pressure of the rope on the 'cylinder per ur of length.
Then p , AB - 2 T sin - -•-•• TO approximately.   Also pj> . when the rope is just about to slip, i.e.
or
Hence, for equal small deflections, 0, of the rope, the tensic increases in the geometrical ratio (i + /A0): i; and thus by a comnic theorem (compound interest payable every instant) we have T ^tt7 if T, T() be the tensions at the ends of a cord wrapped un a cylimle when the external angle between the directions of the free ends is [< is the base of Napier's Logarithms.] We thus obtain the sinful; result, that the dittifnsums of the cylinder have no inlluence on tl increase of tension by friction, provided the cord is perfectly flexible
593.    Having thus briefly considered the equilibrium of a n^i body, we propose, before entering upon the subject of deformatio
/of elastic solids, to consider certain intermediate case:;, in each < which a particular assumption is .made the basis of the investig; tion— thereby avoiding, h very considerable amount of analytic! difficulties.
594.    Very excellent examples of this kind are furnished by tli static^ of a flexible and mextensible cord or chain, fixed at both end 'and subject to the action of any forces.   The curve in which tl; chain hangs in any case may "-be called a, Catenary, although the ten is usually restricted to the case of a uniform chain acted on bygravti only,
595.    We may consider separately the conditions of equilibrium < -each element; or we may apply the general condition (§ 257) that tl; whole potential energy is a minimum, in the case of any conservativ .system of forces j  or, especially when gravity is the  only extern; force, we may consider the equilibrium of a finite portion of the chai treated for the time as a rigid body (§ 584).
598. The first of these methods gives immediately the three follov ing equations of equilibrium, for the catenary in general:—
(1)   The rate o"f variation of the tension per unit of length alor the cord is equal to the tangential component of the applied fore per. unit, of length.
(2)   The plane of Curvature of the cord contains the normal con pohcnt of die applied forcet and the centre of curvature is on it opposite side of the arc from that towards which this force acts.
(3)   The amount of the curvature is equal to the normal comnonei of the applied force per unit of length at any point divided by the tei sion of the cord at the same point.
The 'first of these is simply the equation of equilibrium of o infinitely small element of the cord relatively to tangential motioi The second and third express that the component of the resultai use to us in the remainder of the work, which will furnish us with ever-recurring opportunities of exemplifying their use and mode of appli--cation.
